PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-250887 
(43)Date of publication of application : 06.09.2002 



(51)Int.CL 



G02B 26/10 
B41J 2/44 
H04N 1/036 
-H04N~ 1/113 



(21) Application number: 2001-046592 

(22) Date of filing : 22.02.2001 



(71 Applicant : RICOH CO LTD 

(72)Inventor : EJIRI KOICHI 

TAKAURA ATSUSHI 



(54) FAIL-SAFE MECHANISM FOR OPTICAL SYSTEM OF ROTATION TYPE OPTICAL SCANNING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fail-safe optical system with a 
passive composition which is not dependent on a conventional composition in 
which a light beam is blocked. v 

SOLUTION: A polygonal mirror 1, which has a rotary shaft 3 which serves as 
a center of the rotation and reflects or deflects an incident light beam 
emitted from a visible light laser device 4, is provided. The polygonal mirror 1 
is provided with a fail-safe 5 which places the mirror at a normal position by 
making use of the centrifugal force induced by the rotation and at a 
retracting position at a time of a low speed or a stop. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fail-safe device of the rotation mold light-scanning optical system characterized by having 
a revolving shaft used as the center of rotation, having established the optical system which reflects or 
deflects the ON light from the light source, and preparing the fail-safe made into a shunting location at 
the time of low-speed rotation or a halt in this optical system while considering as the normal position 
using the dynamic force accompanying rotation. 

[Claim 2] The fail-safe device of the rotation mold light-scanning optical system according to claim 1 
which carries out [ resisting this energization force with said centrifugal force at the time of high-speed 
rotation, and considering as the normal position, and ] as the description while are the energization force 
and making into said shunting location the mirror which forms an energization means in said optical 
system while said dynamic force is a centrifugal force generated by rotation which sets said revolving 
shaft as a rotation core, and constitutes this optical system from this energization means at the time of 
said low-speed rotation or a halt. 

[Claim 3] While falling on radial inside and making the other end possible by setting the end of the 
reflector material which said mirror is a polygon mirror and was prepared two or more sheets as a 
rotation core With said energization means, it considers as a shunting location by energizing this 
reflector material in the direction of a revolving shaft at the time of low-speed rotation or a halt. At the 
time of high-speed rotation The fail-safe device of the rotation mold light-scanning optical system 
according to claim 2 characterized by resisting this energization force with a centrifugal force, making it 
rotate in the outer-diameter direction, and considering as the normal position. 

[Claim 4] The fail-safe device of the rotation mold light-scanning optical system according to claim 1 
which is said centrifugal force and is characterized by to consider as the normal position by stretching 
to radial at the time of high-speed rotation while incurvating beforehand the mirror which was prepared 
in said optical system while said dynamic force was a centrifugal force generated by rotation which sets 
said revolving shaft as a rotation core, and in which elastic deformation is possible and considering as 
said shunting location at the time of said low-speed rotation or a halt. 

[Claim 5] While said dynamic force is a centrifugal force generated by rotation which sets said revolving 
shaft as a rotation core, to said optical system Two or more mirror blades which make this back end 
section contact this supporter opening periphery through a spring member by making it protrude on a 
radial from supporter opening prepared near [ said ] the revolving shaft are prepared. By the 
energization force of this spring member The fail-safe device of the rotation mold light-scanning optical 
system according to claim 1 characterized by resisting the energization force of this spring member with 
said centrifugal force, and considering as the normal position at the time of high-speed rotation while 
considering as a shunting location at the time of said low-speed rotation or a halt. 

[Claim 6] While establishing the rotation optical system which sets a revolving shaft as a rotation core, 
setting predetermined spacing to the hoop direction of the this rotated part and setting a magnetization 
field as it A drive coil and a detection coil are arranged in the part which counters this magnetization 
field. With this detection coil The fail-safe device of the rotation mold light-scanning optical system 
characterized by detecting the fluctuation field generated by said drive coil, embracing this detection 
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signal, and turning on and turning off the supply voltage of the light source of said rotation optical 
system. 

[Claim 7] Said rotation mold light-scanning optical system is the fail-safe device of the rotation mold 
light-scanning optical system according to claim 1 to 3 characterized by preparing said fail-safe in the 
polygon mirror for said vertical scanning at least while having the polygon mirror for horizontal scanning 
which carries out high-speed rotation, and the polygon mirror for vertical scanning which carries out 
low-speed rotation comparatively. 

[Translation done.] 
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DETAILED DESCRIPTION, 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to fail-safe optical system, such as a rear projection mold 

display which uses a light laser beam. 

[0002] 

[Description of the Prior Art] In order to carry out the raster scan of the light conventionally, the 
rotation polygon mainly used for printing is known. 

[0003] Moreover, a galvanomirror may be used for the application which scans a low speed. Since it can 
use as a display of high saturation and low consumption energy by carrying out direct scanning of the 
light of three colors, and projecting on a screen as the light source of a galvanomirror in recent years, 
using light laser is known. 

[0004] In order to secure the insurance of a user s eyes, a device is made so that the laser light of high 
brightness may not go into a direct eye, and also a scan and modulation of light are made to drive on a 
high frequency, and it consists of methods using said light laser so that the light energy consistency 
included in a user's pupil may be lowered. 

[0005] And at the time of the low-speed drive which a drive system starts or is stopped, a light source 
power source is disconnected, or it is constituted so that a shelter may be inserted into an optical path. 
[0006] In addition, as what prevents that a body contacts body of revolution from the exterior, the 
optical deflector indicated by JP, 2-7981 4,A is known by covering the whole. 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the method using said light laser, since the 
device was needed for the others which lower a light energy consistency so that it might operate 
actively and the laser light of high brightness might not go into a direct eye, high operational reliability 
was demanded of the configuration which intercepts light. 

[0008] Moreover, also when optical system broke down, there was the need that safety is guaranteed. 
[0009] Then, the purpose of the invention in this application makes it the technical problem to offer the 
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fail-safe optical system by the passive configuration for which it does not depend on the configuration 

which intercepts the conventional light. 

[0010] 

[Means for Solving the Problem] In what was indicated by claim 1 in order to solve said technical 
problem, it has a revolving shaft used as the center of rotation, and the optical system which reflects or 
deflects the ON light from the light source is established, and while considering as the normal position k 
using the dynamic force accompanying rotation, it is characterized by the fail-safe device of rotation 
mold light-scanning optical system in_which the fail-safe made into a shunting location at the time of 
low-speed rotation or a halt was established at this optical system. 
— [0011] Thusra users insurance is maintained in the constituted thing according to claim l— without ~~ ~ 
needing an active optical cutoff system, since said fail-safe makes said optical system a shunting 
location at the time of low-speed rotation or a halt. 

[0012] In what was indicated by claim 2, moreover, with said dynamic force While being the centrifugal 
force generated by rotation which sets said revolving shaft as a rotation core, an energization means is 
formed in said optical system. With this energization means It is characterized by the fail-safe device of 
the rotation mold light-scanning optical system according to claim 1 which resists this energization 
force with said centrifugal force, and makes it the normal position by the energization force at the time 
of high-speed rotation while making into said shunting location the mirror which constitutes this optical 
system at the time of said low-speed rotation or a halt. 

[0013] Thus, in the constituted thing according to claim 2, said energization means makes said mirror a 
shunting location at the time of said low-speed rotation or a halt. 

[0014] In what was indicated by claim 3, and said mirror While falling on radial inside and making the 
other end possible by setting the end of the prepared reflector material as a rotation core by two or 
more polygon mirrors With said energization means, it considers as a shunting location by energizing this 
reflector material in the direction of a revolving shaft at the time of low-speed rotation or a halt. At the 
time of high-speed rotation This energization force is resisted with a centrifugal force, and it is 
characterized by the fail-safe device of the rotation mold light-scanning optical system according to 
claim 2 which is made to rotate in the outer-diameter direction and is made into the normal position. 
[0015] Thus, in the constituted thing according to claim 3, said reflector material will move to the normal 
position, if said centrifugal force exceeds the energization force of said energization means at the time 
of high-speed rotation. And at the time of low-speed rotation or a halt, it falls inside, it is moved to a 
direction by the energization force of this energization means, and said reflector material serves as a 
shunting location according to it. 

[0016] In what was indicated by claim 4, moreover, with said dynamic force While being the centrifugal 
force generated by rotation which sets said revolving shaft as a rotation core, the mirror which was 
prepared in said optical system and in which elastic deformation is possible is incurvated beforehand. At 
the time of said low-speed rotation Or while considering as said shunting location at the time of a halt, 
at the time of high-speed rotation, it is characterized by the fail-safe device of the rotation mold light- 
scanning optical system according to claim 1 made into the normal position by stretching to radial with 
said centrifugal force. 

[0017] Thus, at the time of high-speed rotation, with said centrifugal force, said mirror is stretched by 
radial and serves as the normal position in the constituted thing according to claim 4. Moreover, at the 
time of said low-speed rotation or a halt, since said mirror has curved beforehand, it serves as a 
shunting location. 

[0018] In what was indicated by claim 5, furthermore, with said dynamic force While being the centrifugal 
force generated by rotation which sets said revolving shaft as a rotation core, to said optical system 
Two or more mirror blades which make this back end section contact this supporter opening periphery 
through a spring member by making it protrude on a radial from supporter opening prepared near [ said ] 
the revolving shaft are prepared. By the energization force of this spring member While considering as a 
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shunting location at the time of said low-speed rotation or a halt, at the time of high-speed rotation, the 
energization force of this spring member is resisted with said centrifugal force, and it is characterized by 
the fail-safe device of the rotation mold light-scanning optical system according to claim 1 made into 
the normal position. 

[0019] Thus, in the constituted thing according to claim 5, while said mirror blade resists the 
energization force of this spring member with said centrifugal force, projects in the outer-diameter 
direction and serves as the normal position at the time of high-speed rotation, by the energization force 
of this spring member, at the time of said iow-speed rotation or a halt, it is absorbed in the bore 
direction and serves as a shunting location. 

[0020] Furthermorerwhile establishing the rotation optical system which sets a revolving shaft as a - 
rotation core in what was indicated by claim 6, setting predetermined spacing to the hoop direction of 
the this rotated part and setting a magnetization field as it A drive coil and a detection coil are arranged 
in the part which counters this magnetization field. With this detection coil The fail-safe device of the 
rotation mold light-scanning optical system characterized by detecting the fluctuation field generated by 
said drive coil, embracing this detection signal, and turning on and turning off the supply voltage of the 
light source of said rotation optical system. 

[0021] Thus, in the constituted thing according to claim 6, if said drive coil rotates said rotation optical 
system by energization, said detection coil will detect the fluctuation field generated by this drive coil, 
and the light source of rotation optical system will be made into ON condition according to this 
detection signal. ~ . 

[0022] Moreover, if the fluctuation field which abnormalities produce in rotation and is generated by said 
drive coil changes, said detection coil will detect this change and will emit a detection signal. 
[0023] By this detection signal, since the light source of said rotation optical system will be in an OFF 
condition, a user's insurance is maintained, without needing an active optical cutoff system. 
[0024] Moreover, in what was indicated by claim 7, said rotation mold light-scanning optical system is 
characterized by the fail-safe device of rotation mold light-scanning optical system according to claim 1 
to 3 in which said fail-safe was established, at least at the polygon mirror for said vertical scanning while 
\t has the polygon mirror for horizontal scanning which carries out high-speed rotation, and the polygon 
mirror for vertical scanning which carries out low-speed rotation comparatively. 

[0025] Thus, in the constituted thing according to claim 7, since the polygon mirror for vertical scanning 
in which said fail-safe was prepared carries but low-speed rotation more nearly comparatively than the 
polygon mirror for horizontal scanning, it can raise this failsafe operation dependability further. 
[0026] 

[Embodiment of the Invention] Drawing 1 shows the fail-safe device of the rotation mold light-scanning 
optical system of the gestalt 1 of implementation of this invention. 

[0027] First, if it explains from a configuration, by the fail-safe device of the rotation mold light-scanning 
optical system of the gestalt 1 of this operation, it has centering on the revolving shaft 3 used as the 
center of rotation, and opening formation of mirror opening 1a — is carried out respectively at the 6th 
page of the case 11 of the shape of an abbreviation hexagon-head flat column by which a rotation drive 
is carried out. 

[0028] In these mirror opening 1a — , mirror 2 — as optical system is prepared respectively, and the 
polygon mirror 1 is constituted. 

[0029] These mirrors 2 are formed so that a longitudinal direction may be made to meet the hoop 
direction of the circle centering on said revolving shaft 3, while presenting abbreviation rectangular 
plate-like and forming reflector 2a in the lateral surface. 

[0030] And by reflecting the ON light fronrrthe light laser equipment 4 as the light source to this polygon 
mirror 1, rotating, it is constituted so that scan light can be obtained. 

[0031] With the gestalt 1 of this operation, while considering as the normal position using the centrifugal 
force as dynamic force accompanying rotation of this polygon mirror 1, the fail-safe 5 made into a 
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shunting location at the time of low-speed rotation or a halt is established. 
[0032] That is, by this fail-safe 5, the flat-spring member 6 of the letter of the cross-section 
abbreviation for V characters as an energization means is pinched between end section 2a of each of 
said mirror 2, and end marginal 1b of said opening 1a, and is prepared. 

[0033] Said mirror 2 by the energization force of this flat-spring member 6 At and the time of said low- 
speed rotation As the two-dot chain line in drawing 1 shows, while falling inside, being folded up by the 
direction and becoming a shunting location at the time of a halt, or at the time of high-speed rotation By 
resisting this energization force with said centrifugal force, moving in the outer-diameter direction, and 
making other end 2c contact other end marginal 1c of said opening 1a, it is constituted so that it may 

stop in the normal position shown by the drawing 1 solid line— _ __ . _ _ 

[0034] Next, an operation of the gestalt 1 of this operation is explained. 

[0035] The light laser light 7 irradiated from said light laser equipment 4 with the gestalt 1 of this 
operation is said each mirror 2 of said polygon mirror 1 which carries out high-speed rotation. — It is 
reflected in reflector 2a — . 

[0036] In the condition that this polygon mirror 1 is carrying out high-speed rotation, if a centrifugal 
force acts on said each mirror 2 — and this centrifugal force exceeds the energization force of said 
' flat-spring member 6, rotation migration of the other end 2c will be carried out in the outer-diameter 
direction by setting said end section 2b as a rotation core. 

[0037] And after said other end 2c has contacted other end marginal 1c of said opening /la, it becomes 
the normal position, as it stops and the drawing 1 solid line shows. 

[0038] For this reason, light scanning can be performed with said reflected light laser light 7. 
[0039] Moreover, at the time of low-speed rotation or a halt, said each mirror 2 — falls inside, it is 
moved to a direction by the energization force of said flat-spring member 6, and said polygon mirror 1 
serves as a shunting location as shown in the two-dot chain line in drawing 1 . 

[0040] For this reason, whenever [ desired angle-of^reflection ] cannot be obtained, or it cannot be 
reflected, and the light laser light 7 irradiated from said light laser equipment 4 cannot be scattered 
about, and cannot perform light scanning. 

[0041] Therefore, since said fail-safe 5 makes said mirror 2 — a shunting location at the time of low- 
speed rotation or a halt, a possibility of carrying out ON light of the light energy of high density to a 
users pupil at the time of failure and the low-speed rotation in which it shifts to the standup or idle 
state of a drive system etc. is lost, and a user's insurance is maintained, without needing an active 
optical cutoff system. 
[0042] 

[The gestalt 2 of operation] Drawing 2 and drawing 3 show the fail-safe device of the rotation mold 
light-scanning optical system of the gestalt 2 of implementation of this invention. In addition, the same 
sign is attached and explained about a part the same as that of the gestalt 1 of said operation thru/or 
equal. 

[0043] It fixes to top-face 13a of the approximate circle board-like support disk 13 so that it may 
become top-surface-view abbreviation cross joint-like from a revolving shaft 3 at a radial about double- 
sided mirror 12 — of the abbreviation rectangle configuration as reflector material, and the rotor 14 
consists of fail-safe devices of the rotation mold light-scanning optical system of the gestalt 2 of this 
operation. 

[0044] For this reason, to R1 1-R12, and R21-R22, as shown in drawing 3 . when two light laser 
equipments 4 and 4 are used, it sways. Moreover, since front flesh-side both sides can be used for said 
double-sided mirror 12 as reflector material, it is attached to said one rotor 14 revolution, and eight 
scans of it are attained. 

[0045] And as shown in drawing 4 , the diameter of a rotor 14 can set up a scanning zone W widely, 
when small compared with projection distance. 

[0046] In addition, in order [ of double-sided mirror 12 — ] to decrease the air resistance at the time of 
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rotation, the perimeter of this rotor 1 4 may be decompressed until it becomes a vacuum or ****** with 
a vacuum pump. 

[0047] Furthermore, as long as predetermined attachment reinforcement is secured, the configuration 
which omitted said support disk 13 may be adopted. 

[0048] Next, the fail-safe 15 and 25 of the gestalt 2 of this operation is explained based on each 

example. 

[0049] 

[Example 1] Drawing 5 shows the fail-safe 15 of the example 1 of the gestalt 2 of operation. 

[0050] In this example 1, said dynamic force is a centrifugal force generated by rotation which sets said 

revolving shaft 3 as a rotation core. — — - — 

[0051] The mirror frame 17 which protrudes in the outer-diameter direction from said revolving shaft 3 
is supported with the frames 17a and 17a of a vertical pair by the double-sided mirror 16 equivalent to 
said double-sided mirror 12 of this example 1. 

[0052] Moreover, the mirror 18 in which elastic deformation is possible makes it curve to opening 
between these frame 17a and 17a beforehand, and is prepared in it. 

[0053] At the time of high-speed rotation, it is said centrifugal force, and when stretched by radial, this 
mirror 18 is constituted so that it may elongate to plate-like and may become the normal position 
between said revolving-shaft side and a mirror frame 17 tip side, while making it into said shunting 
location at the time of said low-speed rotation or a halt, as the drawing 5 solid line shows. 
[0054] Next, an operation of the example 1 of the gestalt 2 of this operation is explained. 
[0055] In this example 1 , at the time of high-speed rotation, frame 1 7a of said mirror frame 1 7 is 
stretched by radial, and said mirror 18 serves as the normal position by said centrifugal force. Moreover, 
at the time of said low-speed rotation or a halt, since said mirror 1 8 has curved beforehand, it serves as 
a shunting location as shown by the drawing 5 solid line scattered or it does not reflect light laser light. 
[0056] About other configurations and operation effectiveness, since it is the same as that of the 
gestalt 1 of said operation, and abbreviation, explanation is omitted. 
[0057] 

[Example 2] Drawing 6 shows the fail-safe 25 of the example 2 of the gestalt 2 of operation. 

[0058] Also in this example 2, said dynamic force is a centrifugal force generated by rotation which sets 

said revolving shaft 3 as a rotation core. 

[0059] By the double-sided mirror 19 equivalent to said double-sided mirror 12 of this example 2 As it 
protrudes in the outer-diameter direction from said revolving shaft 3 and the two-dot chain line in 
drawing 6 shows, while being formed so that it may become a shunting location by becoming the curve 
configuration ****(ed) by the hoop direction, tip 1 9a In case a revolving shaft 3 carries out high-speed 
rotation, it is extended by the centrifugal force in the outer-diameter direction, and as the drawing 6 
solid line shows, it is constituted so that it may become straight line-like. 
[0060] Next, an operation of this example 2 is explained. 

[0061] In this example 2, in case a revolving shaft 3 carries out high-speed rotation, said each double- 
sided mirror 19 — is extended by the centrifugal force in the outer-diameter direction, and as the 
drawing 6 solid line shows, it becomes straight line-like. 

[0062] Moreover, if it low-speed-rotates or a revolving shaft 3 stops, as the two-dot chain line in 
drawing 6 shows, it will become a shunting location by becoming the curve configuration in which tip 1 9a 
was ****(ed) by the hoop direction. 

[0063] About other configurations and operation effectiveness, since it is the same as that of the 

gestalt 1 of said operation, and said example 1 and abbreviation, explanation is omitted. 

[0064] 

[The gestalt 3 of operation] Drawing 7 thru/or drawing 1 1 show the gestalt 3 of implementation of this 
invention. 

[0065] In addition, the same sign is attached and explained about a part the same as that of the 
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gestalten 1 and 2 of said operation thru/or equal. 

[0066] First, if it explains from a configuration, by the fail-safe device of the rotation mold light-scanning 
optical system of the gestalt 3 of this operation, four mirrors blade 27 — which constitutes the optical 
system which has a reflector to both sides protrudes on the radial at equal intervals from the side face 
of the body of revolution 26 of the hollow cylinder configuration which it has centering on a revolving 
shaft 3. 

[0067] While turning front end section 27a outside from the inside, inserting it in a radial and making it 
protrude on it from supporter opening 26a which this mirror blade 27 is said about three revolving shaft, 
and was prepared in the side face of body of revolution 26 the coljar formed in back end section 27b of 

this mirror blade 27 the stop flange 28 of a ** is made to contact the concave section 29 formed in 

this supporter opening 26a periphery through the spring member 30 

[0068] The inclination flat surface 31 is formed in edge 27b after this. This inclination flat surface 31 is 
making the predetermined include-ahgle theta both-sides side incline in the direction of a path to the 
reflectors 27c and 27c of said both sides from the location estranged predetermined distance D1 from 
the stop flange 28. 

[0069] And by being located in said supporter opening 26a, this inclination flat surface 31 is constituted 
so that the predetermined include-angle theta inclination of said mirror blade 27 may be done from a 
path. 

[0070] Moreover, as shown in drawing 1 1 , while this mirror blade 27 moves in said revolving-shaft 3 
direction and becoming a shunting location at the time of said low-speed rotation or a halt, at the time 
of high-speed rotation, the energization force of the spring member 30 is resisted with the drawing 10 
aforementioned centrifugal force, and it consists of energization force of this spring member 30 so that 
it may consider as the normal position. 

[0071] Next, an operation of the gestalt 3 of this operation is explained. 

[0072] When body of revolution 26 rotates centering on said revolving shaft 3 with the gestalt 3 of this 
operation, said mirror blade 27 — is said spring member 30 at said centrifugal force at the time of high- 
speed rotation. — As the energization force is resisted respectively, it projects in the outer-diameter 
direction and it is shown in drawing 10 R> 0, said stop flange 28 is engrossed in said concave section 29, 
and it becomes the normal position. 

[0073] In this condition, since said mirror blade 27 is installed along the direction of a path, it can scan 
with the light laser light from the light laser equipment of an illustration abbreviation. 

[0074] Rotation of the body of revolution 26 centering on said revolving shaft 3 At moreover, the time of 
low-speed rotation As shown in drawing 1 1 , at the time of a halt or by the energization force of said 
spring member 30 While said mirror blade 27 is absorbed towards the bore direction and carries out the 
extraction of said stop flange 28 out of said concave section 29, it is located in said supporter opening 
26a, and said inclination flat surface 31 makes said mirror blade 27 incline from a path, and makes it a 
shunting location. 

[0075] In such a shunting location, whenever [ desired angle-of-reflection ] cannot be obtained, or it 
cannot be reflected, and light laser light from said light laser equipment cannot be scattered about in the 
reflector of said mirror blade 27, and cannot perform light scanning. 

[0076] About other configurations and operation effectiveness, since it is the same as that of the 

gestalten 1 and 2 of said operation, and abbreviation, explanation is omitted. 

[0077] 

[The gestalt 4 of operation] Drawing 12 and drawing 13 show the fail-safe device of the rotation mold 
light-scanning optical system of the gestalt, 4 of implementation of this invention. 

[0078] In addition, the same sign is attached and explained about the gestalt 1 of said operation thru/or 
a part the same as that of 3 thru/or equal. 

[0079] By the fail-safe device of the rotation mold light-scanning optical system of the gestalt 4 of this 
operation, the high-pressure cavity 34 of bearing combination is formed in the case 33 of the rotor 
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equipment 32 for light scanning. 

[0080] The polygon rotor 37 as rotation optical system supported so that rotation may become free by 
the bottom helical bearing 36 and 36 is formed in the perimeter of this high-pressure cavity 34 the 
herringbone bearing 35 and a top. 

[0081] The air flow is performed as the perimeter of this polygon rotor 37 is shown in a void-among 
drawing 1 arrow head. 

[0082] Moreover, the magnetization fields 38 and 38 which kept predetermined spacing in the hoop 
direction and the perimeter was made to magnetize in part are set as radical shank 37a of this polygon 
rotor 37. 

[0083] And predetermined spacing is kept in the part which counters this magnetization field 38 among - — 
said cases 33, and two or more drive coil 39 — and detection coil 40 — are arranged. 
[0084] Among these, it connects with the switch 41 of light laser equipment 4, and the detection coil 40 
detects the fluctuation field which is the drive by said drive coil 39, and radical shank 37a "of said 
polygon rotor 37 rotates; and is generated, and according to this detection signal, it is constituted so 
that it is said switch 41, and it may turn on and the supply voltage to the light laser equipment 4 which 
is the light source of said rotation optical system may be turned off. 
[0085] Next, an operation of the gestalt 4 of this operation is explained. 

[0086] With the gestalt 4 of this operation, if said drive coil 39 — rotates said polygon rotor 37 by 
energization, the fluctuation field generated by the polygon rotor 37 rotation drive of this drive coil 39 
will be detected with said detection coil 40, and will send this detection signal to said switch 41. 
[0087] With said switch 41, the light source of light laser equipment 4 is made into ON condition 
according to this detection signal. 

[0088] Moreover, if the fluctuation field which abnormalities produce in rotation and is generated by said 
drive coil 39 changes, said detection coil 40 will detect this change, and will emit a detection signal. 
[0089] By this signal, since said light laser equipments will be in an OFF condition, a users insurance is 
maintained, without needing an active optical cutoff system. 

[0090] About other configurations and operation effectiveness, since it is the same as that of the 

gestalt 1 of said operation thru/or 3 and abbreviation, explanation is omitted. 

[0091] 

[The gestalt 5 of operation] Drawing 14 and drawing 15 show the fail-safe device of the rotation mold 
light-scanning optical system of the gestalt 5 of implementation of this invention. 

[0092] In addition, the same sign is attached and explained about the gestalt 1 of said operation thru/or 
a part the same as that of 4 thru/or equal. 

[0093] The rotation mold light-scanning optical system of the gestalt 5 of this operation carries out 
high-speed rotation of the revolving shaft 3 comparatively as the center of rotation, and mainly consists 
" of polygon mirrors 43 for vertical scanning which scan the scan light deflected by the polygon mirror 42 
and this polygon mirror 42 for horizontal scanning which deflects the incident light beam from the light 
laser equipment 4 as the light source in the direction which intersects perpendicularly further. 
[0094] Furthermore, the fixed mirror 44 which reflects the scan light reflected by said polygon mirror 43 
is formed in this rotation mold light-scanning optical system. 

[0095] among these, the polygon mirror 43 for vertical scanning — said polygon mirror 42 — comparing 
— a low speed — it is — a revolving shaft 103 — as the center of rotation — rotating (about 1 / 1000 
or less rate) — as shown in drawing 1 5 , opening formation of each mirror opening 1 1 1a — is carried out 
at the 6th page of the abbreviation hexagonal prism-like case 111. 

[0096] Respectively, rectangular plate-like mirror 102 — as optical system has the same device as the 
fail-safe 15 of the gestalt 1 of said operation, and abbreviation in these mirror opening 111a — , and is 
prepared in them. Next, an operation of the gestalt 5 of this operation is explained. 
[0097] With the gestalt 5 of this operation, if the incident light beam irradiated from the light laser 
equipment 4 as said light source is deflected by the polygon mirror 42 for horizontal scanning which 
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carries out high-speed rotation, the polygon mirror 43 for vertical scanning which the scan light 

deflected by this polygon mirror 42 scans in the direction which intersects perpendicularly further will 

irradiate, and said mirror 102 — will reflect this scan light in the fixed mirror 44. 

[0098] By the fixed mirror 44, this reflected light is reflected further and light beams L1-L2 are 

outputted. 

[0099] Although the scan light reflected by said polygon mirror 42 is further reflected by said polygon 
mirror 43, the polygon mirror 43 for these vertical scanning is a low speed compared with said polygon 
mirror 42, and since it is rotating at about 1 / 1000 or less rate by making a revolving shaft 103 into the 
center of rotation, it can raise the operational reliability of the fail-safe 15 as shown in drawing 1 5 

further. — - — - ~ - — — — 

[0100] About other configurations and operation effectiveness, since it is the same as that of the 

gestalt 1 of said operation thru/or 4 and abbreviation, explanation is omitted. 

[0101] 

[Effect of the Invention] As mentioned above, a users insurance is maintained in the thing of this 
invention according to claim 1, without needing an active optical cutoff system, since said fail-safe 
makes said optical system a shunting location at the time of low-speed rotation or a halt. 
[0102] Moreover, in what was indicated by claim 2, said energization means makes said mirror a shunting 
location at the time of said low-speed rotation or a halt. 

[0103] And in what was indicated by claim 3, said reflector material will move to the normal position, if 
said centrifugal force exceeds the energization force of said energization means at the time of high- 
speed rotation. And at the time of low-speed rotation or a halt, it falls inside, it is moved to a direction 
by the energization force of this energization means, and said reflector material serves as a shunting 
location according to it. 

[0104] Moreover, in what was indicated by claim 4, at the time of high-speed rotation, it is said 
centrifugal force, and said mirror is stretched by radial and serves as the normal position. Moreover, at 
the time of said low-speed rotation or a halt, since said mirror has curved beforehand, it serves as a 
shunting location. 

[0105] Furthermore, in what was indicated by claim 5, while said mirror blade resists the energization 
force of this spring member with said centrifugal force, projects in the outer-diameter direction and 
serves as the normal position at the time of high-speed rotation, it is the energization force of this 
spring member, and at the time of said low-speed rotation or a halt, it is absorbed in the bore direction 
and serves as a shunting location. 

[0106] Furthermore, in what was indicated by claim 6, if said drive coil rotates said rotation optical 
system by energization, said detection coil will detect the fluctuation field generated by this drive coil, 
and the light source of rotation optical system will be made into ON condition according to this 
detection signal. 

[0107] Moreover, if the fluctuation field which abnormalities produce in rotation and is generated by said 

drive coil changes, said detection coil will detect this change and will emit a detection signal. 

[0108] By this detection signal, since the light source of said rotation optical system will be in an OFF 

condition, a users insurance is maintained, without needing an active optical cutoff system. 

[0109] Furthermore, in a thing according to claim 7, since the polygon mirror for vertical scanning in 

which said fail-safe was prepared carries out low-speed rotation more nearly comparatively than the 

polygon mirror for horizontal scanning, it demonstrates the practically useful effectiveness that this 

failsafe operation dependability can be raised further. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of a polygon mirror which explains the configuration of an 
important section by the fail-safe device of the rotation mold light-scanning optical system of the 
gestalt 1 of operation of this invention. 

[Drawing 2] It is the perspective view of a rotor which explains the configuration of an important section 

by the fail-safe device of the rotation mold light-scanning optical system of the gestalt 2 of operation. 

[Drawing 3] It is the top-face mimetic diagram of a rotor which explains actuation by the fail-safe \ 

device of the rotation mold light-scanning optical system of the gestalt 2 of operation. 

[Drawing 4] It is the top-face mimetic diagram of a rotor which explains a scanning zone by the fail-safe 

device of the rotation mold light-scanning optical system of the gestalt 2 of operation. 

[Drawing 5] It is the perspective view which explains the configuration of an important section by the 

fail-safe device of the rotation mold light-scanning optical system of the example 1 of the gestalt 2 of 

operation. 

[Drawing 6] It is the perspective view which explains the configuration of an important section by the 
fail-safe device of the rotation mold light-scanning optical system of the example 2 of the gestalt 2 of 
operation. 

[Drawing 7] It is the horizontal sectional view which explains a configuration by the fail-safe device of 
the rotation mold light-scanning optical system of the gestalt 3 of operation. 

[Drawing 8] By the fail-safe device of the rotation mold light-scanning optical system of the gestalt 3 of 
operation, it is the perspective view of a mirror blade. 

[Drawing 9] By the fail-safe device of the rotation mold light-scanning optical system of the gestalt 3 of 
operation, it is the plan of a mirror blade. 

[Drawing 10] It is the horizontal sectional view which explains the location of the mirror blade at the 
time of high-speed rotation by the fail-safe device of the rotation mold light-scanning optical system of 
the gestalt 3 of operation. 

[Drawing 1 1] It is the horizontal sectional view which explains the location of the mirror blade at the 
time of low-speed rotation or a halt by the fail-safe device of the rotation mold light-scanning optical 
system of the gestalt 3 of operation. 

[Drawing 12] It is a sectional view in the location which met the A-A line in drawing 13 explaining the 
whole configuration by the fail-safe device of the rotation mold light-scanning optical system of the 
gestalt 4 of operation. 

[Drawing 13] It is the top-face mimetic diagram which explains an example of arrangement of a drive coil 
and a detection coil by the fail-safe device of the rotation mold light-scanning optical system of the 
gestalt 4 of operation. 

[Drawing 1 4] It is the mimetic diagram which explains the configuration of the whole rotation mold light- 
scanning optical system by the fail-safe device of the rotation mold light-scanning optical system of the 
gestalt 5 of operation. 

[Drawing 1 5] It is the perspective view which explains the configuration of the polygon mirror using fail- 
safe by the fail-safe device of the rotation mold light-scanning optical system of the gestalt 5 of 
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operation. 

[Description of Notations] 

1, 42, 43 Polygon mirror (rotation mold light-scanning optical system) 

2.102 Mirror (reflector material) 

3.103 Revolving shaft 

4 Light Laser Equipment (Light Source) 
5, 15, 25 Fail-safe 

6 Flat-Spring Member (Energization Means) 
1 7 Mirror Frame 

27-Mirror Blade (Reflector Material) - - 

37 Polygon Rotor (Rotation Mold Scan Optical System) 
42 43 (Lord, **) Polygon mirror 
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